A method is described for the detection of immunoglobulin M (IgM) antibodies to Toxoplasma gondii by using latex particles coated with antigens of the organism. An excellent qualitative agreement was noted when the latex method was compared with other tests for the detection of IgM toxoplasma antibodies. The method is simple and inexpensive to perform and does not require the use of whole killed organisms or an enzyme conjugate.
Because the demonstration of immunoglobulin M (IgM) antibodies to Toxoplasma gondii has been shown to be important in the diagnosis and clinical management of acute acquired and congenital toxoplasmosis, we attempted to develop and improve methods for their detection. Recently we described a method that employs whole killed organisms and does not depend on agglutination but rather on "trapping" the organisms to antibody adhering to the wells of microtiter plates. Because of this trapping, this method (previously called the IgM-immunosorbent agglutination assay [2] ) is called the IgM immunosorbent assay (IgM-ISA). The IgM-ISA obviates the requirement for an enzyme conjugate as used in the double-sandwich IgM enzyme-linked immunosorbent assay (DS-IgM-ELISA) (4) . It does, however, require large numbers of whole killed T. gondii organisms, which are difficult and laborious to obtain. We therefore performed a series of experiments to determine whether latex beads coated with T. gondii antigens could be substituted for whole organisms.
To coat the wells of microtiter plates, we employed affinity-purified p. chain-specific antibody to human IgM (Tago, Burlingame, Calif.). The T. gondii antigen preparation was prepared as previously described (3) . Briefly, tachyzoites from the peritoneal fluid taken from mice 2 days postinfection were filtered, washed with phosphate-buffered saline (pH 7.2), and sonicated. The antigen preparation was then centrifuged at 15,600 x g for 10 min, and the supernatant was used to coat latex particles. Protein content was determined by the method of Bradford (1), with bovine serum albumin used as the standard. Purified tachyzoites were prepared as previously described (2) . Sera were taken from eight individuals infected with T. gondii for different periods of time and from normal human subjects who were negative in the Sabin-Feldman dye test (3) and in the DS-IgM-ELISA (4). The sera from the normal subjects were pooled and used as the negative control. The positive control was a serum selected for its high titer in the DS-IgM-ELISA. Polystyrene latex beads (0.9 or 1.1 pum in diameter), obtained from Sigma Chemical Co., St. Louis, Mo., and Takeda Chemical Industries, Ltd., Tokyo, Japan, were coated with T. gondii antigens by the method described by Tsuboda and Ozawa (6) . Briefly, 100 ptl of a 0.2 M ammonium chloride buffer (pH 8.2) was added to 10 mg of latex beads suspended in 200 p.1 of glycine buffer (pH 8.2) containing 0.1% sodium azide. To this suspension, 25 ,ug of T. gondii antigen preparation per mg of latex particles was added. The mixture was agitated and allowed to incubate at 37°C for 1 h. Ammonium chloride buffer (100 p.l) containing 50% sucrose was then added, and the mixture was incubated overnight at 4°C. After incubation, the latex suspension was washed twice by centrifugation, and the sedimented latex beads were suspended in 1.5 ml of borate buffer (pH 8.7) containing 4 g of bovine serum albumin and 1 g of NaN3 per liter.
The DS-IgM-ELISA was performed by the single dilution method described by Siegel and Remington (submitted for publication). Briefly, the wells of microtiter plates were coated, postcoated, and washed as originally described for the serial dilution method for DS-IgM-ELISA (4) . Each test serum was diluted 1:100, and 0.1 ml was added to each of three wells. The IgM-ISA was a single serum dilution adaptation of the previously described technique (2). This single serum dilution adaptation is routinely employed in the laboratories of Georges Desmonts, Paris, France (2) . The test with latex beads (latex IgM-ISA) was performed exactly as for the IgM-ISA, except that latex particles coated with T. gondii antigen were substituted for whole killed T. gondii tachyzoites. Two variations of the latex IgM-ISA that allowed the test to be read after 5 h or overnight were examined. In both variations, a single dilution (1:90) of serum was allowed to react with three different concentrations of the antigen-coated latex particles. After incubation for 1 h at 37°C, the sera were removed and the wells were washed. Without allowing the plates to dry, we added 100, 140, or 200 ,ul of antigencoated latex particles to the individual wells; these amounts were found to be optimal. (For the 5-h test the concentration of latex was a 1:200 dilution, and for the overnight test the concentration was a 1:600 dilution of the original suspension.) The plates were agitated for 1 min and incubated at 37°C for 1 h; they were then centrifuged at 1,500 x g for 10 min at room temperature and allowed to settle at room temperature for 60 to 90 min (for the 5-h procedure) or until the next day (for the overnight procedure). The reading was performed by comparing the patterns in each well containing the test serum with those in the corresponding negative control serum well containing the same concentration of latex particles. The results were recorded as follows: 4 = complete carpet of latex particles; 3 = carpet with a small button; 2 = carpet with an intermediate size button; 1 = button slightly smaller than the corresponding negative control; 0 = well-defined button that matched that of the negative control. The numbers obtained for each of the three wells of test serum were added to obtain a sum that varied from 0 (all three wells negative) to 12 (all three wells strongly positive).
The results of the latex IgM-ISA were compared with those obtained in the IgM-ISA and single dilution DS-IgM-ELISA ( 
